Potassium channel Kv2.1 is regulated through protein phosphatase-1 in response to increases in synaptic activity.
The functional stability of neurons in the face of large variations in both activity and efficacy of synaptic connections suggests that neurons possess intrinsic negative feedback mechanisms to balance and tune excitability. While NMDA receptors have been established to play an important role in glutamate receptor-dependent plasticity through protein dephosphorylation, the effects of synaptic activation on intrinsic excitability are less well characterized. We show that increases in synaptic activity result in dephosphorylation of the potassium channel subunit Kv2.1. This dephosphorylation is induced through NMDA receptors and is executed through protein phosphatase-1 (PP1), an enzyme previously established to play a key role in regulating ligand gated ion channels in synaptic plasticity. Dephosphorylation of Kv2.1 by PP1 in response to synaptic activity results in substantial shifts in the inactivation curve of IK, resulting in a reduction in intrinsic excitability, facilitating negative feedback to neuronal excitability.